CONG NGHIEP MO

NGHIEN CUU TAN THU NANG LUQNG DO SU DICH CHUYEN
CUA PA VACH THONG QUA GIAN CHONG THUY LUC TRONG LO CHQ

TS. Nguyén Khic Linh — Truong Pai hoc Mo - Pia chdt

Tém tit: Trong chu ky 1am viéc cua 16 cho, dudi ap lyc mo, xa noc cua gian chdng ha thap theo thoi

gian. Khi d6, dung dich nhii trong ap suit cao trong cot s& duoc thao ra mot phan chay vé duong dau

hdi qua van an toan lam giam tai cho thiét bi chéng. Mdi chu ky lam viéc, cot chdng bi co ngin trung

binh khoang 40+80 mm, twrong tng v6i luong dung dich nhii twong ddy ra ngoai. Véi viée sir dung

80+150 gian chéng cho mét 10 cho thi lvong dung dich nay khong phai 1a con sé nhé. Chung duoc

xa truc tiép vao duong dau hoi gdy lang phi ning lwong. Nghién ctru ndy dua ra giai phap tan dung

hi€u qua cua &p suat cao tir cot chong khi gian chong lam viéc trong 16 chg ma van dam bao an toan

cho nguoi lao dong va cac thiét bi, linh kién cua hé thong.

1 Pit van dé

Trong tuong lai, ngudn ning luong ngay mot
can kiét, di kém véi ti€u thy nidng lugng 1a gay 6
nhiém méi trudng. Vi vay, viéc nghién ciru giai
phap dé tiét kiém nam lugng ma van dam bao an
toan trong qua trinh khai thac la huéng di dung
dan, bén vimg va hop 1y cua nganh than. Xu
hudng khai thac hién nay va ca trong tuong lai da
phan ap dung cong nghé khai thac than ham 10
[1-3]. Qué trinh khai thac co ban gdm chdng gitr,
khau than va van tai, trong d6 chéng d& 10 nham
dam bdo khong gian 1am viéc an toan cho nguoi
va thiét bi. Theo tién do tién guong 10 cho, dién
16 tran s& duoc chong giir kip thoi theo chu ky
khiu va phai dam bao hai nhiém vy chinh:

- Chéng gt va diéu khién ap lyc da vach;

- Phuc vu pha héa va che chén dét da pha hda
khong roi vao khu vuc lam viéc.

Day 1a cong viéc rat vat va, chiém s6 luong
lao dong 16n (t6i 60% khdi luong cong viée néu
sir dung cot chéng don). Viéc chong da 16 c¢6 thé
thyc hién bang cach sir dung cot chéng két hop
v6i cac xa néc bang kim loai, gia dd nhu gia
chéng va gian chéng thuy luc tu di chuyén. Trén
thé gidi va & cac mo than ham 10 Viét Nam dang
dan tién ti ap dung gian chéng co gidi hoa ty di
chuyén.

Duéi hoat dong ctia d4 vach, gian chng thay
luc co gidi hoa cé co ché 1am viée nhu sau [3-5]:

Cao ap

Thép ap
Hinh 1. So d6 thiy e ciia cét chong [2, 3]

Chat 16ng cao ap dugc cung cap tir tram bom

dén céc céc thiét bi tiéu thu nho cac éng dan va
dugc didu kién bang van thiy luc 2. Dé tao luc
chbng ban dau, gat tay diéu khién cta van sang
vi tri A. Chét long thuy lyc di qua van mot chiéu
3 va di vao khoang dudi ctia cot chong 1 nang xa
noc cua gian chdng ap vao da véch tao luc chong
ban du. Khi ap suit chong dat gid tri Pya (4p suét
chéng ban dau), gat van vé vi tri cii (vi tri O). Sau
thoi gian chéng T1, dudi su sup db cua da vach,
ap sudt trong cot ting dan dén diém Ps. Luc nay,
ap sudt trong cot di vuot ngudng cho phép cua
van an toan va bét dau x4 bot chat 10ng vé dudng
thdp 4p, lam cho 4p suét trong cot giam xudng
dén P4. Chu ky nay dién ra lién tuc dén hét thoi
gian lam viéc T>. Sau do, gat van 4/3 sang vi tri
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B dé ha cot, tién hanh di gia véi thoi gian x4 1a
Ts. Tiép theo, di chuyén gia vé phia guong 10, két
thuc chu ky lam viéc cua gia.
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Hinh 2. Chu ky lam viéc ciia c6t chong thity luc
trong lo cho [2, 3]
T — thoi gian hoan thanh mét chu ky chong;
T — thoi gian dp lwc chong ban dau tiang dén
gia tri lam viéc cua van an toan; T> — thoi gian
van an toan lam viéc; T3 — thoi gian thu cot
chong; Ty — thoi gian di chuyén gid; Ts — thoi
gian tao lyc chéng ban dau
Qua day thay rang, c6 mot luong chat 1ong
ap sudt cao nhat dinh trong thoi gian Ta da chay
vé duong thap ap, gdy lang phi ngudn nang luong
dang 18 c6 thé thu hdi duoc. Vi vdy, nghién ctru
tinh toan thu héi ap suit cao cua cot chdng trong
qua trinh 1am viéc 1a can thiét.
2 NOi dung nghién ctru
2.1 Nghién cvwu sw hinh thanh ndng luong cua
qud trinh khai thac than trong lo cho
Pé khai thac mét tAn than trong diéu kién
khai thac ham 10 cua bé than ving Quan Ninh,
trung binh c6 t6i 6+11 tin dat d4 bi sup d6. Nhu
véy, hang nim co t6i 200+500 triéu tin d4 bi dich
chuyén (sup d6) & cac 10 cho. Qua trinh dich
chuyén cua da vach nhu vay da tao ra mot luong
16m nang luong dugc giai phong.
Pé 1am 1d qua trinh nay, tién hanh khao sat
dién bién ap lyc mo trén pham vi khai thac. Qua
trinh nay duogc thé hién qua so do sau (hinh 3):
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Hinh 3. So do twong tac cua gian chong va vach

Ving 5 Ving

- Vung 1: Ving ap lyc tinh trong khdi than
(vung &p luc nguyén sinh);

- Vung 2: Vung é&p luc tya trudc guong khai
thac. P day cta tang cang 16n thi ving 2 cang
rong;

- Vung 3: Vung ap luc tua ctia da vach 1én
gian chéng. O déy, cac thong sb chinh vé trang
thai cua nd c6 thé duoc xac dinh béng cach do
truc tiép ap suét trén cot chdng;

- Vung 4: Vung khong gian da khai thac, xay
ra hién tuong sup dd truc tiép phia sau khi dich
chuyén dan chdng theo 10 cho;

- Ving 5: Mot phan caa khong gian khai
thac. Ving nay c6 ap luc dugc thiét 1ap lai & trang
thai cin bang.

Su dut gy cua dat da vach trong qua trinh
khai théc trong 160 chg lam cho mdt lugng thé
nang W nhét dinh dugc giai phong. Gia tri ciia no
khac nhau & mdi ving dua trén sy hoat dong cua
dat da tai ving khai thac. Trong truong hop téng
quat, can bang nang luong cho khu vuc dang khai
thac cua 10 cho ¢ thé duogc biéu dién dudi dang
phuong trinh nang lugng nhu sau [5]:

W=W;+ W+ W3+ W4+ Ws (D)

Trong d6: - Wi: Bién thién thé ning ¢ ving 1.
Day 1a ving cin bang, trang thai img sut trén dat
da 1a khong doi, su bién thién ning luong nay
nho, co thé bo qua khi tinh toan;

- W2: Nang lugng sinh ra tai vung 2
gy nén cac bién dang trudc guong khai thac;

- W3: Thé nang cua khéi dét da trén
vach tac dung 1én gian chdng;

38 BAN TIN KHOA HOC CO KHI NANG LUGNG - MO S6 4/2024 (Sé 45)



CONG NGHIEP MO

- W4: Nang luong ti€u hao cho qua
trinh ro1 rac hoa va sup dd cua vach;

- Ws: Nang luong danh cho viéc nén
cac da bi sup d6 ¢ vung da khai thac dé tién t6i
thiét lap trang thai can bang méi. O ving 5 ciing
nhu ving 1, bién thién ning luong nay twong dbi
nho nén cé thé bo qua.

Do ap lyc dat da ¢ ving 1 va ving 5 dugc
xem 1a 6n dinh, do d6 khong ¢ su chuyén dich
vé ning luong hodc néu co thi twong dbi nho,
nghia la Wi =0 va Ws = 0. Nang luong danh cho
¢ép vO da vach duogc tinh nhu sau:

Wi=W-W,-W;3 (2)

Néu thoi gian cua chu ky khai thac t — oo thi
téng thé niang do khdi dat d4 trén vach sinh ra trén
vung khai thac dugc xac dinh theo cong thure sau:

W=H-L L,-y-g-cosa 3)
Trong d6: - H: Do day cuia da vach co thé dich
chuyén (sup d6) sau khai thac, m;

- Li: Chiéu dai cua 16 cho, m;

- Ly: Chiéu rong cua 10 chg, m;

- v: Khéi luong riéng cia dat da trén
vach, tAn/m;

- g: Gia tbc trong trudong, m/s’;

- a: G6c nghiéng via, do.

Ving 2 va 3 dugc quan tim nhiéu nhat trong
cac vung dang dugc xem xét va ching c6 quan
hé mat thiét voi nhau, vi cac thong s6 ciia nd c6
thé dugc xac dinh chinh x4c bang ap suit ctia chét
1ong lam viéc trong khoang piston cua cot chong
thuy lgc. Do vay, nang lugng sinh ra do sy ha
thap ctia da véach trén gian chdng c6 thé xac dinh
theo cong thuc:

Trong d0: - po: Ap suat trong khoang piston cta
cot chéng thuy luc, MPa;
- ne: SO lwong ¢t chdng trong 16 cho;
- Sx: Budce di chuyén 16 chg, m/chu ky;
- Dp: Duong kinh khoang piston cua

cot chéng thuy luc, m;

- Li: Chiéu dai cua 16 chg, m;

- Ly: Chiéu rong cua 1o chg, m;

- t: Thoi gian 1am viée cua gian chong
thuy luc trong moét chu ky, h;

- Q: Nang suét cua 10 cho, tAn/h;

- G: Khéi luong than dugc khai thac
trong mot chu ky Kkhéu, tin;

- Mb: Hiéu suat cua sy chuyén ddi ning
lugng, no = 0,99.

Cong thirc (4) chimg t6 c¢6 thé thu duoc ning
luong cé gia tri Wy tir sy chuyén dich cua dat da
vach thong qua gian chéng thuy lyc va tan thu nd
dé str dung 1am ngudn ning lugng cung cip cho
bom kiéu piston. Két qua 1a dung dich nhii tuong
thap ap duoc tang ap 1én twong duong véi ap suét
bom chinh cua hé théng mot cach hi€u qua.

2.2 Dé xudt gidi phdp thu hoi dung dich nhii
twong dp sudt cao

Hé théng thiy luc cta gian chong cai tién
(hinh 4) duoc bd sung thém van 5 (van 3/2),
bom 8, van mot chidu 6 va 7. Viée diéu khién
gian chdng duogc thyc hién twong ty nhu gian
chéng thong thuong. Tuy nhién, gian chong cai
tién khac biét & chd, trong qua trinh lam viéc, khi
ap suét trong khoang dudi piston cot chong dat
dén ngudng cho thép thi van s 5 1am viéc (van
an toan 4 chi lam viéc khi cum thu hdi nang luong
gip su cd). Tir d6, dong dung dich nhil twong cao
ap duogc diy vao khoang a ctia bom. Do sy chénh
léch vé lyc trén piston 9 lam chung di chuyén
xudng dudi, ap suit trong khoang b ting 1én dat
dén gia tri dat ciia bom. Lic nay, van mdt chiéu 7
mo ra va chit 1ong cao ap di tir khoang b vio
duong cao ap cta hé théng. Khi ap suét trong cot
giam xudng dudi ngudng an toan, van 5 dugc day
vé vi tri ban dau, 10 xo /0 diy xilanh 8 1én phia
trén day chét 1ong trong khoang a ra ngoai, dong
thoi chét 1ong duoc rat vao khoang b tiép tuc chu
ky lam vi¢c moi.
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Hinh 4. So do thiyy lyc
bé sung cum thu hoi nang lwong
3 Thao luian

1) Thong thuong, trong mét 10 cho cod

khoang 80+150 gia chéng lam viéc dong thoi,
mot gia co tur 2+4 cot chéng va mot cot c6 dudong
kinh trong cta than xilanh 1a 200+400 mm. Qua
tim hiéu cac loai gia chong, trung binh mét chu
ky chdng cot chdng ha thap xuéng 4080 mm tiry
thudc vao diéu kién dia chit cua noi ap dung. Qua
d6 cho thay luong chét 1ong ap suit cao mét di
trong mot chu ky chdng cua 16 cho 1a rat 16n, gay
lang phi nang lugng néu khong dugc tan dung.
2) Viéc cai tién thiét bi chng ting kha ning
thich Gng va nang cao hi¢u qua lam vi¢c, nang
cao an toan, tiét kiém nang lugng dang dugc thyuc

hién mot cach manh m&. Cho nén dé xuét thu hoi
nang lugng cia sy dich chuyén da vach 13 giai
phat doc dao, c6 thé phat trién va st dung trong
thuce té trong tuong lai gan.

3) Viée sir dung dung dich nhii trong ap suat
cao xa ra tir cot chéng dé 1am ngudn ning luong
duoc xem 14 hiéu qua hon, giup thu duoc nhiéu
ning lugng hon so véi viée ddu nbi truc tiép vao
dudng cao ap cua hé théng nhu theo [4].

4 Két luan

Tir nhitng nghién ctru phan tich & trén, co thé
dua ra céc két luan sau:

1) Cong vi¢e tinh toan ap lyc mo 1én thiét bi
chéng 1a rat phic tap. Tuy nhién, né rat quan
trong trong viéc tinh toan thiét ké thiét bi chong
cling nhu tinh kha khi cta viéc ¢6 nén ap dung
giai phap thu hdi niang lwong hay khong.

2) Bé xuit so d6 thity lyc tan thu ning luong
do sy dich chuyén cta da vach trong qué trinh
chéng, tir 46 nang cao hiéu qua ctia qua trinh khai
thac, tr d6 giam tiéu thy nang luong.

3) So dd thuy lyc dugce dé xut str dung dung
dich nhil trong 4p sudt cao xa ra tir cot chéng lam
nguén dong lyc cho bom dugc xem la hiéu qua
hon so véi viéc dau ndi no tryc tiép vao duong
cao ap, tr do nang cao tinh kha thi ctia nghién
clru.
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